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(54) METHOD OF SWITCHING VIDEO SOURCE TRANSFERRED BY USING ZV PORT, AND 
COMPUTER SYSTEM USING THE METHOD 



(57) A plurality of video devices, that is, a PC card 
controller 17, an MPEG2 decoder 18, a P1394 control- 
ler 20. and a video capture 31 have each a motion-pic- 
ture output port connected to a video/audio dedicated 
bus 4. as well as an interface with a PCI bus 2. Hence, 



any motion-picture source can be transferred directly to 
a display controller 14 through the video/audio dedi- 
cated bus, without using the PCI bus 2. Various motion- 
picture sources can therefore be efficiently displayed. 




FIG.1 
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Description 

Technical Field 

The present invention relates to a computer system 
having a ZV (Zoomed Video) port and also to a method 
of switching video sources to be transferred by using a 
ZV port. 

Background Art 

In recent years, notebook-type personal computers 
have been used in increasing numbers, each having a 
PC card socket which accords with the standards of 
PCMCIA (Personal Computer Memory Card Interna- 
tional Association), an American association, and with 
the standards of J E IDA. Various techniques have been 
developed to use this PC card as a video capture card 
or an MPEG decoder card, for controlling the input and 
output of motion-picture data. 

System architecture having a PCI local bus is now 
used increasingly in order to process a great amount of 
data, such as motion-picture data, with high efficiency. 
This is because the PCI local bus can transfer data at 
high speed. 

If the PCI local bus is used, however, its data-trans- 
ferring ability is limited. The data-transferring ability of 
the PCI local bus is insufficient when the PC card is 
used as a video capture card or an MPEG decoder card 
as is mentioned above. 

Recently, a technique has been developed. The 
technique is to connect a PC card and a display control- 
ler directly, by a so-called ZV (Zoomed Video) port, 
which is a bus designed exclusively for transferring 
motion-picture data. The ZV port enables the PC card to 
output video/audio data directly to the display control- 
ler/audio controller, without using the system bus. This 
solves the problem that the system bus is occupied for a 
long time to transfer a great amount of video data, 
thereby enhancing the video-data processing ability of 
the system. 

Recently, multimedia techniques have advanced 
also in the field of personal computers. Various devices 
other than PC cards, which handle motion-picture data, 
are now incorporated in the system. These devices will 
be exemplified as follows: 

(1) Video capture: Converting analog video signals 
from an imaging device such as a video camera to 
digital data, and inputting the digital data. 

(2) MPEG decoder: Expanding motion-picture data 
compressed by MPEG, thus generating live motion- 
picture data. 

(3) High-speed serial interface, e.g. IEEE1394: 
Inputting motion-picture data transferred from a dig- 
ital video camera, a digital video player, and the 
like. 
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These devices are connected to the system bus in 
most cases. Therefore, the motion-picture data output 
from these devices will be transferred to the display con- 
troller through the system bus. 

5 

(1) Usually, the system bus has a bandwidth large 
enough to transfer motion-picture data: The rate of 
transferring motion-picture data must therefore be 
lowered in order to transfer motion-picture data 

10 through the system bus. If the transfer rate is low- 
ered, the resolution of the motion picture will 
decrease, the frame rate thereof will decrease, or 
the number of bits per pixel will decrease. Conse- 
quently, the motion picture will be deteriorated in 

15 quality. 

(2) The motion-picture data transfer mostly occu- 
pies the bandwidth of the system bus. The opera- 
tions other than the motion-picture transfer via the 
system bus, for example the data transfer between 

20 the device and a disk drive will become slow. Fur- 
ther, the device may not normally operate, failing to 
transfer data in real-time fashion. If a communica- 
tion device such as a modem does not operate nor- 
mally, for example, a part of data may not be 

25 transmitted. 

Disclosure of Invention 

The present invention has been made in view of the 

30 foregoing. Its object is to provide a computer system in 
which a plurality of video sources can be transferred 
directly to the display controller, without using the sys- 
tem bus, from a plurality of devices which process 
motion-picture data, so that the various video sources 

35 can be displayed with high efficiency, and also to pro- 
vide a method of switching video sources in the system. 

The present invention is a computer system having 
a display controller having a video port for receiving 
motion-picture data and capable of displaying the 

40 motion-picture data input to the video port, and a 
motion-picture data bus provided for transferring exclu- 
sively the motion-picture data to the video port of the 
display controller. The computer system is character- 
ized by comprising a plurality of video devices and 

45 switching means. The video devices process different 
motion-picture sources, each having an output port con- 
nected to the motion-picture data bus and designed to 
output motion-picture data from the output port to the 
motion -picture data bus. The switching means switches 

so the video devices, thereby selecting one video device 
which is to transfer motion-picture data to the display 
controller through the motion-picture data bus. 

In the computer system, the video devices, such as 
a video capture, an MPEG decoder, and an IEEE1394 

55 serial interface, are connected to a video/audio dedi- 
cated bus provided for transferring motion -picture data 
directly to the video port (ZV port) of the display control- 
ler, without using the system bus. Thus, one and the 
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same video/audio dedicated bus is used to transfer 
motion-picture data from whichever video device. 
Therefore, whichever video source can be transferred to 
the display controller, without using the system bus. The 
various video sources can be transferred with high effi- 5 
ciency. Furthermore, the computer system has switch- 
ing means for switching the video devices which use the 
video/audio dedicated bus. The switching means oper- 
ates such that motion-picture data is transferred to the 
display controller from only one device at a time. This w 
makes it possible for the single video/audio dedicated 
bus to connect the devices to the display controller in a 
point-to-point fashion. Data collision on the video/audio 
dedicated bus can thereby be prevented. 

The means for switching the video devices, thus is 
enabling one device at a time to use the video/audio 
dedicated bus, preferably has one of the following alter- 
native structures: 

(1) Each video device has an output buffer for out- 20 
putting motion-picture data from the output port to 
the video/audio dedicated bus. Each video device 
also has means for enabling or disabling the output 
buffer to output the data, in accordance with an 
instruction supplied from the CPU of the computer 25 
system. 

Each video device therefore outputs motion- 
picture data to the video/audio dedicated bus only 
when the CPU issues a motion-picture data transfer 
instruction or the like. Software executed by the 30 
CPU enables the output buffer of only one video 
device, at a time, to output data. Data collision on 
the video/audio dedicated bus can therefore be pre- 
vented easily 

(2) The video devices are connected to the 35 
video/audio dedicated bus, forming a daisy chain. A 
control signal line is added for transferring an ena- 
ble signal which allows each video device to use the 
video/audio dedicated bus, to the video devices, 
one after another, first from the video device which 40 
located at the head of the daisy chain. 

Each video device has an output buffer for out- 
putting motion-picture data from the output port to 
the video/audio dedicated bus. Each video device 
also has means for enabling or disabling the output 45 
buffer to output the data, in accordance with an 
instruction supplied from the CPU of the computer 
system and the enable signal transferred through 
the control signal line. The means inhibits the trans- 
fer of the enable signal to the next video device so 
when the output buffer is enabled to output the 
motion-picture data. 

In this structure, any video device has priority 
over the video device located downstream of the 
daisy chain, with regard to the use of the 55 
video/audio dedicated bus. No enable signal is 
transferred to the video device located downstream 
of the daisy chain before the audio device enabled 



to use the video/audio dedicated bus finishes using 
the video/audio dedicated bus. Thus, automatic 
control is achieved that the output buffer of only one 
device is allowed, at a time, to output data. Soft- 
ware control is unnecessary to allow, at a time, the 
output buffer of only one device to output data. 

(3) A plurality of video devices are connected to the 
video/audio dedicated bus. A control signal line is 
added which is set into an active state by any video 
device which is requesting for the use of the 
video/audio dedicated bus. 

Each video device has an output buffer for out- 
putting motion-picture data from the output port to 
the video/audio dedicated bus. Each video device 
also has two means. The first means sets the con- 
trol signal line in the active state for a prescribed 
period, in accordance with a motion-picture data 
transfer instruction issued from the CPU of the 
computer system, and allows the output buffer to 
output motion-picture data upon lapse of the pre- 
scribed period. The second means monitors the 
state the control signal line assumes, and prohibits 
the output buffer from outputting motjon-picture 
data, as long as the control signal remains active. 

In this structure, the video device, which has 
last set the control signal line into the active state 
gains priority over any other video device with 
regard to the use of the video/audio, dedicated bus. 
Therefore, priority can be equally assigned to any 
device at the initial stage of operation. 

(4) A means which can use the video/audio-dedi- 
cated bus is added to the structure described in the 
paragraph (3). The means monitors the status the 
control signal line takes. When a motion-picture 
data transfer instruction is issued while the control 
signal remains active, the means sustains an oper- 
ation of setting the control signal line into an active 
state until the control signal line is released from the 
active state. The video device, which has last 
received a motion-picture data transfer instruction 
from the CPU, is allowed to use the video/audio- 
dedicated bus. 

(5) In the structure specified in the paragraph (3), 
the period for which the control signal line remains 
in the active state in accordance with a motion-pic- 
ture data transfer instruction supplied from the CPU 
is different for each video device. The structure 
specified in the paragraph (4) may be added to this 
structure. If so, any device having a small pulse 
width can have priority with regard to the use of the 
video/audio dedicated bus, even if it receives a 
motion-picture data transfer instruction after any 
other device that has a great pulse width. 

(6) Software executes the following sequence of 
operations. First, the states in which the video 
devices use the video/audio-dedicated bus are 
managed. In response to a request for the 
video/audio-dedicated bus, supplied from a driver 
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program which controls the video devices, it is 
determined which video device is using the 
video/audio-dedicated bus. Next, communication is 
performed with the video device now using the 
video/audio-dedicated bus, thereby determining 
whether or not the video device can release the 
video/audio dedicated bus. If it is found that the 
device can release the bus, use permission is sup- 
plied to the driver program which has issued the 
request for the video/audio dedicated bus request. 

In this sequence of operations, the states in which 
the video devices use the video/audio-dedicated bus 
are managed under the control of software. Communi- 
cation is effected between the software and the driver 
programs which control the video devices, thereby 
switching one device for another. Hence, motion-picture 
data is transferred to the display controller from only one 
device at a time. 

Brief Description of Drawings 

FIG. 1 is a block diagram showing a computer sys- 
tem accordingto one embodiment of the present inven- 
tion. 

FIG. 2 is a block diagram showing in detail the con- 
nection between the video capture and video capture 
controller illustrated in FIG. 1. 

FIG. 3 is a diagram explaining the principle of 
switching devices, for connecting one of the devices to 
the video/audio dedicated bus provided in the system. 

FIG. 4 is a diagram illustrating the internal struc- 
tures of devices which are switched in a first switching 
control mode to be connected to the video/audio dedi- 
cated bus in the system. 

FIG. 5 is a diagram depicting the combinatorial 
logic circuits incorporated in devices which are switched 
in a second switching control mode to be connected to 
the video/audio dedicated bus in the system. 

FIGS. 6A and 6B are diagrams representing the 
input-output relations of the combinatorial logic circuits 
shown in FIG. 5. 

FIG. 7 is a circuit diagram showing an example of 
the combinatorial logic circuits shown in FIG. 5. 

FIG. 8 is a diagram depicting the combinatorial 
logic circuits incorporated in devices which are switched 
in a second switching control mode to be connected to 
the video/audio dedicated bus in the system. 

FIG. 9 is a circuit diagram depicting an example of 
the combinatorial logic circuits shown in FIG. 8. 

FIGS. 10A to 10E are a timing chart explaining the 
operation of the combinatorial logic circuits shown in 
FIG. 8. 

FIG. 11 is a diagram showing the combinatorial 
logic circuits incorporated in devices which are switched 
in a third switching control mode to be connected to the 
video/audio dedicated bus in the system. 

FIGS. 12A to 12C are a chart explaining how the 



programmable pulse generating circuit provided in each 
combinatorial logic circuit shown in FIG. 11 generates 
pulses having a width specific for the device incorporat- 
ing the logic circuit. 
5 FIGS. 13A to 13H are a timing chart explaining the 

operation of the combinatorial logic circuits shown in 
FIG. 11. 

FIG. 14 is a diagram illustrating the software config- 
uration which is used to switch the devices in a fourth 
w switching control mode in the system. 

FIG. 15 is a flow chart explaining how the devices 
are switched to be connected to the video/audio dedi- 
cated bus, by means of the software shown in FIG. 14. 
FIG. 16 is a diagram illustrating another software 
75 configuration which is used to switch the devices in a 
fourth switching control mode in the system. 

Best Mode of Carrying Out the Invention 

20 Embodiments of the present invention will now be 
described, with reference to the accompanying draw- 
ings. 

FIG. 1 illustrates a computer system according to 
an embodiment of the invention. The computer system 

25 is a notebook- or laptop-type portable computer which 
can be battery-driven. The system has a system board, 
on which there are mounted a CPU bus 1, a PCI bus 2, 
a MINI-ISA bus 3, and a video/audio dedicated bus 4. 
The MINI-ISA bus 3 has a simplified bus structure, or is 

30 an ISA bus excluding some specified signal lines. The 
video/audio dedicated bus 4 connects a PC card socket 
171 or 172, a display controller (VGA controller) 14 and 
a sound controller 41 in a point-to-point fashion. 

The video/audio-dedicated bus 4 incorporates a 

35 video bus and an audio bus. The video bus comprises a 
YUY data signal line (for supplying 8-bit luminance data 
Y and 8-bit color-difference data UV), and signal lines 
for supplying horizontal and vertical sync signals 
(HREF, VSYNC) and pixel clock signals (PCLK). 

40 An audio bus comprises signals lines including a 
line for supplying PCM signals for serially transferring 
audio data, a line for supplying a signal (LRCK) indicat- 
ing whether the right- or left-channel audio data is being 
output, and a line for transferring a serial clock signal. 

45 Also mounted on the system board are: a CPU 1 1 , 
host/PCI bridge device 12, main memory 13, display 
controller (VGA controller) 14, I/O control gate array 16, 
PC card controller 17, MPEG2 decoder 18, video cap- 
ture controller 19, 1EEE1394 controller 20, modem 21, 

so USB (Universal Serial Bus) controller 22, video capture 
31 and sound controller 41. 

Of these devices, the PC card controller 17, 
MPEG2 decoder 18, IEEE1384 controller 20 and video 
capture controller 19 (video capture 31) are devices 

55 which handles motion -pi dure data. Their motion-picture 
output ports are connected in common to the 
video/audio dedicated bus 4 so as to transfer motion- 
picture data to the display controller 14 through the 
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video/audio dedicated bus 4. 

The CPU 11 is, for example, a microprocessor 
"Pentium" manufactured and sold by Intel Inc., U.S.A. 
The CPU bus 1 , which is connected to the input/output 
pins of the CPU 1 1 , has a 64-bit data bus. 

The main memory 13 is a memory device for stor- 
ing operating systems, device drivers, application pro- 
grams to be executed, and data to be processed. The 
memory 13 comprises a plurality of DRAM modules. 
The memory 13 is composed of a system memory and 
an extended memory. The extended memory has been 
mounted on the system board, as is needed, by the 
user. The DRAM modules constituting the system mem- 
ory and extended memory are synchronous DRAMs or 
Rambuses. 

The host-PCI bridge device 12 is provided between 
the CPU bus 1 and the internal PCI bus 2 has functions. 
One function is to convert a bus cycle including data 
and addresses in two directions. Another function is to 
achieve the access control of the main memory 13 via a 
memory bus. 

The PCI bus 2 is a clock-synchronous input/output 
bus. All cycle on the PCI bus 2 is effected in synchro- 
nism with a PCI bus clock signal. The PCI bus clock sig- 
nal has a maximum frequency of 33 MHz. The PCI bus 
2 has an address/data bus which is used in time-divi- 
sion scheme. The address/data bus has a 32-bit width. 

The data-transfer cycle on the PCI bus 2 consists of 
an address phase and at least one data phase which 
follows the address phase. In the address phase, an 
address and a transfer type are output. In the data 
phase, 8-bit data, 16-bit data, 24-bit data or 32-bit data 
is output. 

Like the host/PCI bridge device 12, the display con- 
troller (VGA controller) 14 is one of the bus masters for 
the PCI bus 2. It is provided to display the image data 
stored in a video memory (VRAM) 143 on a LCD 144 or 
an external CRT display. It serves to display VGA-type 
texts and graphics. 

The display controller 14 has a video port (ZV port) 
141 which is connected to video/audio dedicated bus 4 
as is illustrated in the figure. The controller 14 has a 
function of displaying a motion-picture data stream S1 
input to the video port 1 41 , as a video window, on a dis- 
play screen. 

The I/O control gate array 16 is a one-chip LSI 
capable of performing a plurality of I/O control functions. 
In the present embodiment, the array 17 incorporates 
an infrared-ray controller 161, an IDE controller 612, a 
real-time clock (RTC) 163, and an I/O controller 164. 
The infrared-ray controller 161 controls infrared-ray 
communication between the array 16 and an external 
infrared-ray communications device. The IDE controller 
162 controls devices having IDE (Integrating Drive Elec- 
tronics) or an ATAPI (ATA Packet Interface), such as a 
hard disk drive, a CD-ROM drive and a DVD-ROM drive. 
The I/O controller 164 controls a printer port, a serial 
port (SIO) and a floppy disk drive (FDD) and also con- 



trols ISA-compatible devices such as the sound control- 
ler 41 provided on the MINI-ISA bus 3. 

The PC card controller 17 is a PCI device. It con- 
trols a 16-bit PC card of PCMCIA specification and a 32- 

5 bit PC card of card-bus specification, under the control 
of the CPU 1 1 . It serves to transfer motion-picture data 
through the video/audio-dedicated bus 4. The PC card 
controller 17 has two operating modes, i.e. normal 
mode and multimedia mode (ZV port mode). In the nor- 

w mal mode, the controller 17 controls ordinary PC cards 
such as a modem card, to transfer data between the 
PCI bus 2 and an ordinary PC card, using neither the 
video/audio dedicated bus 4 nor the ZV port 1 41 . 

The PC card controller 17 operates in the multime- 

15 dia mode (ZV port mode) when PC cards processing 
motion-picture data, such as a video capture card, an 
MPEG2 encoder card and an MPEG2 decoder card, are 
set in the PC card sockets 171 and 172. In this mode, 
the video/audio-dedicated bus 4 is used, and a motion- 

20 picture data stream S4 is transferred from a PC card 
directly to the display controller 14 through the 
video/audio dedicated bus 4 and the ZV port 141 . 

It is the CPU 11 which switches the operating 
mode, from the normal mode to the multimedia mode, 

25 or vice versa. More precisely, the CPU 11 reads 
attribute data from the PC card set in a PC card socket 
and determines the type of the PC card from the 
attribute data. If the CPU 1 1 determines that the PC 
card is of a type, which accords with the multimedia 

30 mode, it sets the PC card controller 1 7 into the multime- 
dia mode. Such switching to the multimedia mode is 
detailed in U.S. Patent Application No. 08/687,371 (PCT 
Application PCT/JP96/001 1 1 filed January 23, 1996, 
put into the U.S. national phase on August 2, 1996; 

35 Inventor: HiroW Zenda), the assignee of which is identi- 
cal to the assignee of the present application. 

The sound controller 41 controls the inputting and 
outputting of audio data under the control of the CPU 
1 1 . The controller 41 has the function of performing A/D 

40 conversion on the audio signals supplied from a micro- 
phone terminal and storing the digital data into the 
memory 13. It also has the function of converting digital 
data transferred through the video/audio dedicated bus 
4 to analog signals and output these analog signals to a 

45 loudspeaker. 

The MPEG2 decoder 18 has a PCI interface and a 
motion-picture output port which are connected to the 
PCI bus 2 and the video/audio dedicated bus 4, respec- 
tively. The MPEG2 decoder 18 receives via the PCI bus 

so 2 the motion-picture data output from, for example, a 
DVD-ROM drive and converted to digital compressed 
codes by MPEG2, and then decodes the codes into 
motion-picture data. The motion-picture data thus 
obtained is converted to a motion-picture data stream 

55 S2 of 16-bit YUV data format. The data stream S2 is 
output onto the video/audio dedicated bus 4 and trans- 
ferred to the video input port (ZV port) 141 of the display 
controller 14. 
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In an MPEG2 data stream read from a DVD-ROM 
drive, encoded data items representing main images 
(video) of movie or the like, sub-images (sub-pictures) 
such as subtitles, and audio signals are multiplexed. 
The sub-images are encoded by run-length encoding, 5 
and the audio signals are encoded by the Dolby Digital 
system. It is therefore desired that the MPEG2 decoder 
18 incorporate three decoders and that these decoders 
be operated simultaneously to decode DVD video data 
including such three data streams of different types, w 
The three decoders are an MPEG2 decoder for decod- 
ing main picture data, a sub-capture decoder for decod- 
ing sub-picture data, and an audio decoder for decoding 
audio signals. The video data decoded by the MPEG2 
decoder and the sub-picture data decoded by the sub- 75 
picture capture decoder are synthesized into data of 1 6- 
bit YUV data format, which is output onto the video bus 
included in the video/audio dedicated bus 4. The audio 
signals decoded by the audio decoder are transferred in 
a serial data transfer format through the audio bus 20 
included in the video/audio-dedicated bus 4. 

The video capture controller 19 transfers the video 
data acquired from the video capture 31 either to the 
video port 1 41 via the video/audio dedicated bus 4, or to 
the main memory 13 through the PCI bus 2, in accord- 25 
ance with an instruction supplied from the CPU 1 1 . That 
is, as shown in FIG. 2, the video data output through a 
capture l/F 131 is first stored in a buffer circuit 193 pro- 
vided in the video capture controller 19, and then 
fetched into a capture controller 191 . The capture con- 30 
trailer 191 outputs the video data to the video/audio 
dedicated bus 4 via a buffer circuit 195 if the controller 
191 is so instructed by the CPU 11. The video capture 
controller 19 controls the video capture 31 in accord- 
ance with instructions supplied through an I2C bus. 35 

If instructed by the CPU 1 1 to output the video data 
to the PCI bus 2, the capture controller 191 outputs the 
video data to the PCI bus 2 through the buffer circuit 
197. To transfer motion -picture data form the 
video/audio dedicated bus 4 to the main memory 13, 40 
the scaler incorporated in the controller 191 performs a 
scale-down process on the motion-picture data, thereby 
decreasing the data transfer rate as is required in view 
of the band width of the PCI bus 2. 

(The scale-down process includes changing of the 45 
frame rate and resolution, converting the color format, 
and the like.) The motion-picture data thus processed is 
stored into a FIFO buffer. The data in the FIFO buffer is 
transferred to the main memory 12 by means of DMA 
transfer. 50 

The IEEE 1394 controller 20 is provided to control 
data transfer between the computer system and an 
external apparatus, which is achieved through an 
IEEE1394 high-speed serial interface. The controller 20 
has a PCI interface and a motion-picture output port. 55 
The PCI interface is connected to the PCI bus 2, and the 
motion-picture output port to the video/audio dedicated 
bus 4. Upon receipt of motion-picture data from a digital 
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video camera or the like via the IEEE1394 high-speed 
serial interface, the IEED1 394 controller 20 converts the 
motion-picture data to a motion-picture data stream S5 
of 1 6-bit YUV data format. The data stream S5 is trans- 
ferred to the display controller 14 through the video bus 
included in the video/audio dedicated bus 4. 

The video capture 31 is connected to the 
video/audio dedicated bus 4 (and the video port 1 41) by 
the video capture controller 19. The video capture 31 
receives motion-picture data input from a video camera, 
an image sensor or the like through a camera interface, 
and converts the data to a motion-picture data stream 
S3 of 16-bit YUV data format. The data stream S3 is 
transferred to the display controller 1 4 under the control 
of the video capture controller 19 as described above. 

In the system shown in FIG. 1, a plurality of video 
devices which handle motion-picture data items of dif- 
ferent type, i.e. the PC card controller 17, MPEG2 
decoder 18, IEEE1394 controller 20 and video capture 
31, have a motion-picture output port each, in addition 
to an interface connected to the PCI bus 2. The motion- 
picture output port is connected to the video/audio-ded- 
icated bus 4. Therefore, various motion-picture sources 
can be transferred to the display controller 14, directly 
via the video/audio-dedicated bus 4, without using the 
PCI bus 2. Hence, various video sources can be dis- 
played with high efficiency. 

The video/audio-dedicated bus 4 can transfer but 
only one motion -picture data item at a time. The present 
system therefore incorporates a control unit for control- 
ling the switching of motion -picture sources. The control 
unit selects the PC card controller 17, the MPEG2 
decoder 18, the P1394 controller 20, or the video cap- 
ture controller 19 (video capture 31) and connects the 
device selected to the video/audio dedicated bus 4. 
Thus, only one device uses the video/audio-dedicated 
bus 4 at a time. 

Some devices for controlling the switching of 
motion-picture sources will be explained below. 

(1) The first control device will be described, with 
reference to FIGS. 2 to 4. 

As shown in FIG. 3, a selector is provided for 
selecting the motion-picture output port of the PC 
card controller 17, MPEG2 decoder 18, IEEE1394 
controller 20 or video capture controller 19. The 
motion-picture output port, thus selected, is con- 
nected to the video/audio dedicated bus 4. Motion- 
picture data can therefore be transferred to the dis- 
play controller 14, but from only one device at a 
time. Namely, one video/audio dedicated bus 4 can 
connect the PC card controller 1 7, MPEG2 decoder 
18, IEEE1394 controller 20 and video capture con- 
troller 19 can be connected in point-to-point fash- 
ion. This prevents collision of data on the 
video/audio-dedicated bus 4. 

The selector comprises 3-state output buffers 
101, 102, 103 and 104. The buffers 101 to 104 are 
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connected at input, respectively to the motion-pic- 
ture output ports of the PC card controller 17, 
MPEG2 decoder 18, IEEE1394 controller 20 and 
video capture controller 19, and at output to the 
video/audio dedicated bus 4. The buffers 101 to 5 
104 receive, respectively, four enable/disable sig- 
nals (EN/DIS1, EN/DIS2, EN/DIS3 and EN/DIS4) 
which can be controlled by a command from the 
CPU 1 1 . Each 3-state output buffer outputs or does 
not output motion-picture data to the bus 4, in 10 
accordance with the enable/disable signal it has 
received. 

When this control device is used, each video 
device outputs motion-picture data to the 
video/audio dedicated bus 4 only if the command is 
supplied from the CPU 1 1 enables it to transfer the 
motion-picture data. 

That is, the software the CPU 11 executes 
allows the output buffer of only one device, at a 
time, to output the motion-picture data. Data colli- 20 
sion on the video/audio-dedicated bus 4 can be 
thereby prevented. Further, all output buffers except 
the one enabled to output data are electrically iso- 
lated from the video/audio dedicated bus 4 since 
they are disabled, or set in a high-impedance out- 25 
put state. 

As FIG. 4 shows, the selector shown in FIG. 3 

has, besides the 3-state output buffers 1 0 1 , 1 02 

read/write registers 201, 202, ... which are control- 
led by the CPU 1 1 to store and output data. When 30 
the enable flag F1 of, for example, the register 201 
is set, the enable/disable signal EN/DIS1 supplied 
to the 3-state output buffer 101 becomes active. 
The device 1 can then transfer motion-picture data 
through the video/audio-dedicated bus 4. 35 
(2) The second control device will be described, 
with reference to FIGS. 5, 6A, 6B and 7. 

As can be seen from FIG. 5, the order in which 
the devices are to use the video/audio dedicated 
bus 4 is automatically determined by means of 40 
hardware control. More specifically, one ZV enable 
signal line is connected to the video/audio dedi- 
cated bus 4. The ZV enable signal line connects a 
plurality of devices (i.e. PC card controller 17, 
MPEG2 decoder 18, P1394 controller 20 and video 45 
capture controller 19), forming a daisy chain. The 
ZV enable signal line is provided to transfer a ZV 
enable signal sequentially to the devices, first to the 
device at the head of the daisy chain and finally to 
the device at the end thereof. The ZV enable signal so 
enables any device to use the video/audio-dedi- 
cated bus 4. 

The devices have combinatorial logic circuits 
301 , 302 respectively, in addition to 3-state out- 
put buffers 101, 102, ... and register 201, 202, .... 55 
The combinatorial logic circuits 301, 302, ... gener- 
ates a ZV enable/disable signal on the basis of the 
enable flag F1 set by the CPU 1 1 and the ZV enable 



signal transferred through the ZV enable signal line. 
Each of the combinatorial logic circuits has an input 
terminal A, a ZV enable signal input terminal X, an 
enable/ disable signal output terminal Z, and a ZV 
enable signal output terminal Y The input terminal 
A receives the enable flag F1 . A ZV enable signal is 
output from the ZV enable signal output terminal Y 
to the next device. 

FIG. 6A is a truth table showing the values the 
output Y may have in accordance with the inputs X 
and A. FIG. 6B is a truth table representing the val- 
ues the output Z may have in accordance with the 
inputs X and A. 

If input X = 1 (if the ZV enable signal input is 
active) when input A = 1 (when the enable flag F1 is 
set, indicating that motion-picture data can be 
transferred), output Z = 1, enabling the output 
buffer. In this case, output Y = 0, and the transfer of 
the ZV enable signal to the next device is stopped. 
When input A = 0 (when the enable flag F1 is not 
set, indicating that motion-picture data cannot be 
transferred), the input X remains unchanged and 
becomes the output Y If input X = 0, outputs Y and 
Z are 0, regardless of the value of input A. 

Each of the combinatorial logic circuits 301 and 
302 can comprise two 2-input NAND gates 401 and 
402, an inverter 403 and an input buffer 404, as is 
shown in FIG. 7. 

The more upstream the device is located in the 
daisy chain, the higher priority it has to use the 
video/audio dedicated bus 4. (Here, the device 1 is 
located at the most upstream position.) The ZV 
enable signal is not transferred to any device 
located downstream of the device allowed to use 
the video/audio dedicated bus 4, until the device fin- 
ishes using the video/audio dedicated bus 4. There- 
fore, automatic control is achieved to allow, at a 
time, only the output buffer of only one device to 
operate. The input X to the most upstream device is 
always set at the value of "1 
(3) The third control device will be described, with 
reference to FIGS. 8 and 9 and FIGS. 10A to 10E. 

As shown in FIG. 8, the video/audio-dedicated 
bus 4 includes an additional ZV control signal line. 
This signal line is connected in common to all 
devices. The ZV control signal line is provided to 
supply a signal indicating that one device is 
requesting for the use of the video/audio dedicated 
bus 4, to all other devices. The signal line is acti- 
vated for a predetermined period by the device 
which is requesting for the use of the video/audio- 
dedicated bus 4. 

The devices have combinatorial logic circuits 
501 , 502 respectively, in addition to 3-state out- 
put buffers 101, 102, ... and register 201, 202 

Each of the combinatorial logic circuits 501 , 502, ... 
renders the ZV control signal line active for the pre- 
determined period, in response to the enable flat F1 



7 



BNSDOCID: <EP_0867812A1_I_> 




EP0 867 



set by a command supplied from the CPU 1 1 . Upon 
lapse of the predetermined period, the combinato- 
rial logic circuit sets the output buffer into an active 
state. Further, it monitors the state of the ZV control 
signal line and maintains the output buffer in disa- 5 
bled state while the ZV control signal line remains 
active. 

As shown in FIG. 9, each of the combinatorial 
logic circuits 501, 502, ... comprises a pulse gener- 
ating circuit 601 , a delay circuit 602, a flip-flop 603, 10 
a ZV control signal output buffer 604, and a AV con- 
trol signal output buffer 605. 

The operation of each of the combinatorial 
logic circuits shown in FIG. 9 will be explained, with 
reference to the timing chart of FIGS. 10A to 10E. 15 
Here it is assumed that the enable flag F1 is set in 
the register 201 of the device 1 while the output 
buffer 102 of the device 2 remains enabled. 

In the device 1 , the pulse generating circuit 601 
outputs a one-shot pulse signal ZV-EN1 when the 20 
enable flag F1 is set. The one-shot pulse signal ZV- 
EN1 is supplied to the delay circuit 602. It is also 
supplied, as a ZV control signal, onto the ZV control 
signal line through the buffer 604. The combinato- 
rial logic circuits of all devices monitor the change in 25 
the ZV control signal, which takes place at this time. 
In the device 1, the flop-flop 603 is reset. In the 
device 2, the flip-flop is reset, too. The enable/disa- 
ble signal EN/DIS2 is thereby disabled. 

Upon lapse of the time corresponding to the 30 
width of the one-shot pulse signal ZV-EN1 , the dis- 
play circuit 602 outputs a set signal SET1 . The set 
signal SET1 is supplied to the flip-flop 603. The flip- 
flop 603 changes the enable/disable signal 
EN/DIS1 to 1, or activates the signal EN/DIS1, in 35 
response to the set signal SET1 . 

Thus, the output buffers of all devices are disa- 
bled by using the ZV control signal line. Then, only 
the device that has last activated the ZV control sig- 
nal line by enabling the output buffer is allowed to 40 
use the video/audio-dedicated bus 4. Hence, prior- 
ity can be equally assigned to any device at the ini- 
tial stage of operation. 

(4) The fourth control device will be described, with 
reference to FIG. 11, FIGS. 12A to 12C and FIGS. 45 
13A to 13H. 

The combinatorial logic circuits shown in FIG. 
1 1 are modifications of the combinatorial logic cir- 
cuits explained with reference to FIG. 9. That is, a 
programmable pulse generating circuit 701 and a so 
programmable delay circuit 702 are used in place of 
the pulse generating circuit 601 and the delay cir- 
cuit 602, respectively. The circuit 701 can generate 
a pulse whose width can be programmable by the 
CPU 11. The circuit 702 can delay an input signal 55 
by any time programmable by the CPU 1 1 . Further- 
more, each combinatorial logic circuit comprises an 
additional component, i.e. an AND gate 703. 
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The width of the pulse signal generated from 
the programmable pulse generating circuit 701 is 
initially set at a different value for each device, as is 
illustrated in FIGS. 12A to 12C. Similarly, the delay 
time of the programmable delay circuit 702 is ini- 
tially set at a different value for each device. 

Thus, even if the enable flag is set in two or 
more devices at the same time, only the device to 
which the longest pulse width is allocated is allowed 
to use the video/audio-dedicated bus 4. Data colli- 
sion on the video/audio-dedicated bus 4 can be 
thereby prevented. 

The ZV control signal may be active when the 
ZV enable flag is set. In this case, the AND gate 
703 prevents the circuit 701 from generating a 
pulse signal ZV-EN1, until the ZV control signal line 
is released from the active state. 

The device in which an enable flag has been 
most recently set from the CPU 1 1 can therefore be 
allowed to use the video/audio-dedicated bus 4. 
Should an enable flag be set in a first device whose 
pulse width is short immediately after an enable 
flag is set in a second device whose pulse width is 
longer, the first device is allowed to use the 
video/audio-dedicated bus 4 prior to the second 
device. 

The operation of each of the combinatorial 
logic circuits shown in FIG. 11 will be explained, 
with reference to the timing chart of FIGS. 13A to 
13H. Here it is assumed that the enable flag F1 is 
set simultaneously in the devices 1 and 2 while the 
output buffer 103 of the device 3 remains enabled. 

In the device 1 , the pulse generating circuit 701 
outputs a one-shot pulse signal ZV-EN1 when the 
enable flag F1 is set while the ZV control signal 
remains at the value of 0. At the same time, the 
device 2 outputs a one-shot pulse signal ZV-EN2. 
These pulse signals change the potential of the ZV 
control signal, whereby the flip-flops of all devices 
are reset. Therefore, in the device 3, the enable/dis- 
able signal EN/DIS3 is switched into a disabled 
state. 

In the device 2, a set signal SET2 is output 
upon lapse of the time corresponding to the pulse 
width of the one-shot pulse signal ZV-EN2. The set 
signal SET2 is supplied to the flip-flop. However, the 
set signal SET2 is masked, because the one-shot 
pulse signal ZV-EN1 is still being output at this time. 
The flip-flop has yet to be set. 

In the device 1 , a set signal SET1 is output 
upon lapse of the time corresponding to the pulse 
width of the one-shot pulse signal ZV-EN1. At this 
time, the one-shot pulse signal ZV-EN2 has not 
been generated. Therefore, the flip-flop 603 sets 
the enable/disable signal EN/DIS1 at the value of 1 , 
in accordance with the set signal SET1. In other 
words, it renders the signal EN/DIS1 active. 
(5) The fifth control device will be described, with 
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reference to FIGS. 14 and 15. 

Here it will be explained how a control device of the 
type described in the paragraphs (1) switches the 
devices by means of software control so that only one 5 
device may use, at a time, the video/audio-dedicated 
bus 4. FIG. 14 represents the configuration of the soft- 
ware designed to switch the devices in such a manner. 

FIG. 14 shows various programs. The video/audio- 
dedicated bus manager is a program designed to man- 10 
age the use of the video/audio-dedicated bus 4. The 
application programs 1 , 2 and 3 cause devices 1 , 2 and 
3, respectively, to use the video/audio-dedicated bus 4 
in order to display motion pictures. The video/audio- 
dedicated bus client drivers 1, 2 and 3 are driver pro- is 
grams for controlling the devices 1 , 2 and 3, respec- 
tively. 

The video/audio-dedicated bus manager has the 
function of communicating with the video/audio-dedi- 
cated bus client drivers 1 , 2 and 3. Using this function, it 20 
switches the right to the use of the video/audio-dedi- 
cated bus 4 among the devices, as will be briefly 
described below. 

Assume that the video/audio-dedicated bus client 
driver 1 issues a request for the use of the video/audio- 25 
dedicated bus 4. Then, the video/audio-dedicated bus 
manager refers to the management table T1 which 
manages, for each device, the use of the video/audio- 
dedicated bus 4, thereby determining which device is 
now using the video/audio-dedicated bus 4. The man- 30 
ager supplies a signal to the video/audio-dedicated bus 
client driver associated with the device which is using 
the bus 4 (e.g., the video/audio-dedicated bus client 
driver 3). This signal shows that one of the other client 
drivers has issued a request for the use of the 35 
video/audio-dedicated bus 4. The manager then sup- 
plies a signal to the client driver 1 which has issued the 
request, said signal indicating whether the right to use 
the bus 4 can be switched or not. If the signal shows that 
the right to use the bus 4 can be switched, the manager 40 
rewrites the management table T1 and switches the 
right to use the video/audio-dedicated bus 4. The right 
to use the bus 4 can be switched by setting the enable 
flag in the device which is to use the video/audio<iedi- 
cated bus 4 and resetting the enable flag in the device 45 
which is to release the right to use the bus 4. The 
video/audio-dedicated bus client driver associated with 
the device which is to use the video/audio-dedicated 
bus 4 effects the setting and resetting of the enable flag. 

The sequence of operations for switching the right so 
to use the bus 4 will be explained, with reference to the 
flow chart of FIG. 15. 

When the operating system is activated or when a 
PC card or the like which can use the bus 4 is inserted 
into or pulled from a card socket, the video/audio-dedi- 55 
cated bus manager counts devices which are incorpo- 
rated in the computer system and which can use the 
bus 4. The manager also prepares the management 
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table T1 , which manages, for each device, the use of the 
video/audio-dedicated bus 4 (Step S101). 

If the devices are ISA devices, particularly PNPID 
devices and PCI devices, the manager counts these 
devices in the following way. First, the manager refers to 
the information (INF) file. Next, it checks the device IDs, 
vender IDs and subsystem device IDs included in the 
information file, thereby counting the devices. If ZV 
device information is found in the INF file, the manager 
writes the ZV device information in the OS registry. In 
this case, the manager refers to the information in the 
registry, thereby counting the devices. 

A PC card may be inserted to the card socket while 
the system is operating. If so, the drivers of socket serv- 
ice driver and card service, both shown in FIG. 16. The 
drivers supply a signal indicating the insertion, to the 
video/audio-dedicated bus manager. In response to the 
signal, the video/audio-dedicated bus manager deter- 
mines, from the attribute information of the card, 
whether or not the card can use the video/audio-dedi- 
cated bus. If the card is found to be capable of using the 
bus 4, it suffices to add the device to the management 
table T1. When the PC card is pulled from the card 
socket while the system is operating, the manager 
determines, from the ID number or attribute information 
of the card socket, whether or not the card has been 
counted as one that can use the video/audio-dedicated 
bus 4. If the card is found to have been so counted, it 
suffices to delete the device from the management table 
T1. 

When an application is executed, which involves 
the transfer of motion-picture data through the 
video/audio-dedicated bus 4, the application loads the 
corresponding video/audio-dedicated client driver into 
the main memory 13 (Step S102). The video/audio-ded- 
icated client driver, thus loaded, issues a request for the 
bus 4 to the video/audio-dedicated bus manager (Step 
S103). The video/audio-dedicated bus manager refers 
to the management table T1, determining whether or 
not any other device is using the video/ audio-dedicated 
bus 4 (Step S1 05). 

If no device is using the video/ audio-dedicated bus 
4, the video/audio-dedicated bus manager issues use 
permission to the video/audio-dedicated bus client 
driver which has made a request for the bus 4 (Step 
S106). Upon receipt of the use permission, the 
video/audio-dedicated bus client driver sets an enable 
flag in the register of the associated device. The output 
buffer of the device is thereby set into operable state 
(Step S107). At this time, video/audio-dedicated bus 
manager writes data showing that the device is using 
the video/audio-dedicated bus, in that part of the man- 
agement table T1 which is assigned to the device. 

If any device is using the video/audio-dedicated bus 
4, the video/audio-dedicated bus manager identifies the 
device. The manager then supplies a signal to the 
video/audio-dedicated bus client driver associated with 
the device, said signal indicating that another 
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video/audio-dedicated bus client driver has issued a 
request for the video/audio-dedicated bus 4 (Steps 
S1 08 and S1 09). Upon receipt of the request for the bus 
4, the video/audio-dedicated bus client driver answers 
whether or not the right to use the video/audio-dedi- 5 
cated bus 4 can be switched. 

For example, a video/audio-dedicated bus client 
driver associated with an application which display and 
record a motion pictures by using the video capture 31 
may reject the request for switching the right to use the 10 
bus 4 in order to prevent an interruption of recording of 
the motion picture. If this is the case, the video/audio- 
dedicated bus manager issues a use prohibition to the 
video/audio-dedicated bus client driver which has 
issued the request for the bus 4 (Steps S1 10 and S1 1 1). 15 

If the video/audio-dedicated bus client driver 
answers that the right to use the video/audio-dedicated 
bus 4 can be switched, Steps S106 and S107 are per- 
formed in sequence. 

In this case, the video/audio-dedicated bus man- 20 
ager is provided, independent of the OS. Instead, the 
manager may be incorporated in the OS, as one func- 
tion of the OS. The programs for performing the 
sequence of steps shown in FIG. 15, such as 
video/audio-dedicated bus manager and the drivers, 25 
may be distributed in the form of a computer-readable 
recording medium such as a CD-ROM. 

As has been described above, in the present inven- 
tion, different video sources can be transferred directly 
to the display controller, respectively from a plurality of 30 
devices which process motion-picture data, without 
using the system bus. The various video sources can 
therefore be displayed with high efficiency. Further, 
hardware or software can achieve switching control so 
that only one device can use, at a time, the bus provided 35 
for transferring motion -picture data only, thus preventing 
data collision on the motion-picture bus. Still further, 
since the right to use the motion-picture bus is given to 
the last device in which an enable flat has been set, 
motion-picture data can always be transferred to the 40 
device which processes the very application the user 
wants to execute. 



a display controller capable of displaying the 
motion-picture data input to the video port; 
a motion-picture dedicated bus for transferring 
motion-picture data to a video port of the dis- 
play controller; 

a plurality of video devices for processing differ- 
ent motion-picture sources, respectively, each 
having an output port which is connected to 
said motion-picture dedicated bus and from 
which motion-picture data is output to said 
motion-picture dedicated bus; and 
switching means for selecting one of the video 
devices, from which motion-picture data is to 
be transferred to the display controller by using 
said motion-picture dedicated bus, thereby 
switching the video device which uses said 
motion-picture dedicated bus. 

2. A computer system comprising: 

a video port for receiving motion-picture data; 
a display controller capable of displaying the 
motion-picture data input to the video port; 
a motion-picture dedicated bus for transferring 
motion-picture data to a video port of the dis- 
play controller; and 

a plurality of video devices for processing differ- 
ent motion-picture sources, respectively, each 
having an output port which is connected to the 
motion-picture dedicated bus and from which 
motion-picture data is output to the motion-pic- 
ture dedicated bus, each of said video devices 
comprising an output buffer for outputting 
motion-picture data from said output port to 
said motion-picture dedicated bus, and means 
for allowing said output buffer to output motion- 
picture data or prohibiting said output buffer 
from outputting motion -picture data. 

3. A computer system according to claim 2, wherein 
said output buffer comprises a three-state buffer 
which has a high-impedance state. 



Industrial Applicability 

The present invention can provide a computer sys- 
tem in which different video sources can be transferred 
directly to the display controller, respectively from a plu- 
rality of devices which process motion-picture data, 
thereby to display the various video sources with high 
efficiency, and can also provide a method of switching 
video sources in the computer system. 



4. A computer system according to claim 2, wherein 
45 said output buffer a three-state buffer which has a 

high-impedance state, and further comprises a reg- 
ister in which information is set to allow said output 
buffer to output motion -picture data or to prohibit 
said output buffer from outputting motion-picture 
so data. 

5. A computer system comprising: 



Claims 

1 . A computer system comprising : 

a video port for receiving motion-picture data; 
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a video port for receiving motion-picture data; 
a display controller capable of displaying the 
motion-picture data input to the video port; 
a motion-picture dedicated bus for transferring 
motion-picture data to a video port of the dis- 
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play controller; and 

a plurality of video devices for processing differ- 
ent motion-picture sources, respectively, each 
having an output port which is connected to 
said motion-picture dedicated bus and from 5 
which motion-picture data is output to said 
motion-picture dedicated bus, said motion-pic- 
ture dedicated bus including a control signal 
line connecting said plurality of video devices, 
forming a daisy chain, thereby to transfer an w 
enable signal allowing use of said motion-pic- 
ture dedicated bus, sequentially to said video 
devices, first to the video device located at the 
head of the daisy chain, and last to the video 
device located at the end of the daisy chain, 75 
each of said video devices comprising an out- 
put buffer for outputting motion-picture data 
from said output port to said motion-picture 
dedicated bus, and means for allowing said 
output buffer to output motion-picture data or 20 
prohibiting said output buffer from outputting 
motion-picture data, in accordance with an 
instruction supplied from a CPU of the compu- 
ter system and said enable signal transferred 
through said control signal line, and for prohib- 25 
iting transfer of said enable signal to the next 
video device when said means allows output- 
ting of the motion-picture data. 

6. A computer system according to claim 5, wherein 30 
said means for allowing said output buffer to output 
motion-picture data or prohibiting said output buffer 
from outputting motion-picture data comprises: 

a resister for holding enable or disable informa- 35 
tion set by said CPU; and 
a logic circuit for generating an enable signal or 
a disable signal in accordance with a combina- 
tion of enable signals transferred through said 
control line. 40 

7. A computer system comprising: 

a video port for receiving motion-picture data; 
a display controller capable of displaying the 45 
motion-picture data input to the video port; 
a motion-picture dedicated bus for transferring 
motion-picture data to a video port of the dis- 
play controller; and 

a plurality of video devices for processing differ- so 
ent motion-picture sources, respectively, each 
having an output port which is connected to 
said motion-picture dedicated bus and from 
which motion-picture data is output to said 
motion-picture dedicated bus, 55 
said motion-picture dedicated bus including a 
control signal line which is connected in com- 
mon to said plurality of video devices which is 



20 

set into an active state by the video device 
requesting for use of said motion-picture dedi- 
cated bus, 

each of said video devices comprising: 
an output buffer for outputting motion-picture 
data from said output port to said motion-pic- 
ture dedicated bus; 

means for setting said signal control line in an 
active state for a predetermined time, in 
accordance with a motion-picture dataTtransfer 
instruction issued from said CPU, and for allow- 
ing said output buffer to output the motion-pic- 
ture data, after said predetermined time has 
elapsed; and 

means for monitoring the state of said control 
signal line and prohibiting said output buffer 
from outputting motion-picture data while said 
control signal remains active, 

whereby the video device set into an 
active state most recently is allowed to use the 
motion-picture data dedicated bus. 

8. A computer system according to claim 7, wherein 
said output buffer comprises a three-state ' buffer 
which has a high-impedance state, and said means 
for allowing said output buffer to output motion-pic- 
ture data comprises: 

a resister for holding enable information or dis- 
able information set by said CPU; and 
a combinatorial logic circuit for setting said con- 
trol signal for a predetermined time in response 
to the enable information set by said CPU in 
said register, setting said output buffer in an 
enable state after said predetermined time has 
elapsed, monitoring the state of said control 
signal line, and maintaining said output buffer 
in a disable state while said control signal line 
remains in an active state. 

9. A computer system according to claim 8, wherein 
said combinatorial logic circuit comprises: 

a pulse generating circuit for generating a one- 
shot pulse signal in response to the enable 
information set by the CPU in said register; 
a gate circuit for setting said control line in an 
active state and resetting said output buffer in 
response to an one-shot pulse signal output 
from said pulse generating circuit; and 
a flip-flop circuit for setting said output buffer in 
an enable state in response to a signal output 
from said delay circuit, after a time correspond- 
ing to a width of the one-shot pulse signal has 
elapsed. 

10. A computer system comprising: 
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a video port for receiving motion-picture data; 
a display controller capable of displaying the 
motion-picture data input to the video port; 
a motion-picture dedicated bus for transferring 
motion-picture data to a video port of the dis- s 
play controller; and 

a plurality of video devices for processing differ- 
ent motion-picture sources, respectively, each 
having an output port which is connected to 
said motion-picture dedicated bus and from w 
which motion-picture data is output to said 
motion-picture dedicated bus, 
said motion-picture dedicated bus including a 
control signal line which is connected in com- 
mon to said plurality of video devices which is is 
set into an active state by the video device 
requesting for use of said motion-picture dedi- 
cated bus, 

each of said video devices comprising: 
an output buffer for outputting motion-picture 20 
data from said output port to said motion-pic- 
ture dedicated bus; 

means for setting said signal control line in an 
active state for a predetermined time, in 
accordance with a motion-picture data transfer 25 
instruction issued from said CPU, and for allow- 
ing said output buffer to output the motion-pic- 
ture data, after said predetermined time has 
elapsed; and 

means for monitoring the state of said control 30 
signal line and prohibiting said control signal 
line from being set into an active state until said 
control signal line is released from an active 
state, when said motion-picture data transfer 
instruction is issued while the control signal 35 
remains in an active state; and 
means for monitoring the state of said control 
signal line and prohibiting said output buffer 
from outputting motion-picture data while said 
control signal remains in an active state, 40 

whereby the video device to which a pic- 
ture-image data transfer instruction is most 
recently issued from said CPU is allowed to 
use the motion-picture data dedicated bus. 

45 

A computer system comprising: 

a video port for receiving motion-picture data; 
a display controller capable of displaying the 
motion-picture data input to the video port; so 
a motion-picture dedicated bus for transferring 
motion-picture data to a video port of the dis- 
play controller; and 

a plurality of video devices for processing differ- 
ent motion-picture sources, respectively, each 55 
having an output port which is connected to 
said motion-picture dedicated bus and from 
which motion-picture data is output to said 



motion-picture dedicated bus, 
said motion-picture dedicated bus including a 
control signal line which is connected in com- 
mon to said plurality of video devices which is 
set into an active state by the video device 
requesting for use of said motion-picture dedi- 
cated bus, 

each of said video devices comprising: 
an output buffer for outputting motion-picture 
data from said output port to said motion-pic- 
ture dedicated bus; 

means for setting said signal control line in an 
active state for a predetermined time, in 
accordance with a motion-picture data transfer 
instruction issued from said CPU, and for allow- 
ing said output buffer to output the motion-pic- 
ture data, after said predetermined time has 
elapsed; and 

means for monitoring the state of said control 
signal line and prohibiting said output buffer 
from outputting motion-picture data while the 
control signal remains in an active state; 

wherein the time for which said control 
signal line is set in an active state in accord- 
ance with an motion -picture transfer instruction 
supplied from said CPU is different for each 
video device, and the video device to which the 
longest time is assigned is allowed to use the 
motion-picture data dedicated bus before any 
other video device. 

12. A computer system according to claim 1 1 , wherein 
said means for allowing said output buffer to output 
motion -picture data comprises: 

a programmable pulse generating circuit for 
setting different pulse widths for said video 
devices, respectively, in response to the enable 
information set by said CPU in said register; 
a gate circuit for setting said control line in an 
active state and resetting said output buffer in 
response to a pulse signal output from said 
pulse generating circuit; 
a programmable delay circuit for delaying a 
pulse signal output from said pulse generating 
circuit by different periods for said video 
devices, respectively; and 
a flip-flop circuit for setting said output buffer in 
an enable state in response to a signal output 
from said delay circuit, after a time correspond- 
ing to a width of the pulse signal has elapsed. 

13. A computer system according to claim 7, further 
comprising means for monitoring the state of said 
control signal line and prohibiting said control signal 
line from being set into an active state until said 
control signal line is released from an active state, 
when said motion-picture data transfer instruction is 
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issued while the control signal remains in an active 
state. 

14. A computer system comprising: 

a video port for receiving motion-picture data; 
a display controller capable of displaying the 
motion-picture data input to the video port; 
a motion-picture dedicated bus for transferring 
motion-picture data to a video port of the dis- 
play controller; 

a plurality of video devices for processing differ- 
ent motion-picture sources, respectively, each 
having an output port which is connected to 
said motion-picture dedicated bus and from 
which motion-picture data is output to said 
motion-picture dedicated bus; and 
switching means for selecting one of the video 
devices, from which motion -picture data is to 
be transferred to the display controller by using 
said motion-picture dedicated bus, thereby 
switching the video device which uses said 
motion-picture dedicated bus, 
said switching means comprising: 
means for managing condition in which said 
video devices use said motion -picture dedi- 
cated bus; 

means for identifying the video device now 
using the motion-picture dedicated line, in 
response to a request for use of said motion- 
picture dedicated bus, supplied from a driver 
program controlling the video device, and for 
communicating with the driver program control- 
ling the video device, thereby determining 
whether the video device now using the 
motion-picture dedicated bus is able to release 
said motion-picture dedicated bus; 
means for issuing a permission for use of said 
motion-picture dedicated bus to the driver pro- 
gram which has issued the request for said 
motion-picture dedicated bus, when the video 
device is able to release the motion-picture 
dedicated bus. 

15. A computer system according to claim 14, wherein 
said means for managing condition in which said 
video devices use said motion-picture dedicated 
bus has a management table for managing the use 
condition of said motion-picture dedicated bus for 
each of said video devices, and refers to the man- 
agement table, thereby to identify the video device 
now using said motion -picture dedicated bus. 

16. A computer system according to claim 15, wherein 
when a PC card is connected to or disconnected 
while the computer system is operating, said man- 
agement means is notified of the connection or dis- 
connection of the PC card by a card service driver 



program, determines from attribute information of 
the card whether the card is able to use the motion- 
picture dedicated bus, and adds the device to or 
delete the device from the management table. 

5 

17. A method of switching video sources in a computer 
system comprising a video port for receiving 
motion-picture data, a display controller capable of 
displaying the motion-picture data input to the video 

io port, a motion-picture dedicated bus for transferring 
motion-picture data to a video port of the display 
controller, and a plurality of video devices for 
processing different motion-picture sources, 
respectively, each having an output port which is 

15 connected to said motion-picture dedicated bus 
and from which motion-picture data is output to said 
motion-picture dedicated bus, said method com- 
prising the steps of: 

20 managing condition in which said video 

devices use said motion-picture dedicated bus; 
identifying the video device now using said 
motion-picture dedicated bus in response to a 
request for use of said motion-picture^dedi- 

25 cated bus, supplied from a driver program con- 

trolling the video device, and communicating 
with the driver program to determine whether 
the video device using the motion-picture dedi- 
cated bus is able to release the motion-picture 

30 dedicated bus; and 

issuing a permission for use of said motion-pic- 
ture dedicated bus to the driver program which 
has issued the request for said motion-picture 
dedicated bus, when the video device is able to 

35 release the motion-picture dedicated bus. 

18. A computer system comprising: 

a video port for receiving motion-picture data; 

40 a display controller capable of displaying the 

motion-picture data input to the video port; 
a card socket for receiving a PC card; 
a motion-picture dedicated bus connected 
between said card socket and a video port of 

45 said display controller, for transferring motion- 

picture data to the video port of the display con- 
troller; 

a plurality of video device for processing differ- 
ent motion-picture sources, respectively, each 

so having an output port which is connected to 

said motion-picture dedicated bus and from 
which motion-picture data is output to said 
motion-picture dedicated bus; and 
switching means for selecting one of the video 

55 devices, from which motion-picture data is to 

be transferred to the display controller by using 
said motion-picture dedicated bus, thereby 
switching the video device which uses said 
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motion-picture dedicated bus. 

19. A computer system according to claim 18, wherein 
at least one of a motion-picture decoder for decod- 
ing motion-picture data in the form of digitally com- 5 
pressed and encoded data and outputting the same 

to said motion-picture dedicated bus, a serial inter- 
face controller for receiving motion-picture data 
from an external device via a serial interface and 
outputting the same to the motion-picture dedicated 10 
bus, and a video capture for acquiring motion-pic- 
ture data from an external video device and output- 
ting the same to said motion-picture dedicated bus 
is provided as one of said video devices. 

15 

20. A computer system comprising: 

a video port for receiving motion-picture data; 
a display controller capable of displaying the 
motion-picture data input to the video port; 20 
a plurality of video device for processing differ- 
ent motion-picture sources, respectively, each 
having an output port from which motion-pic- 
ture data is output; and 

selecting means for selecting one of the output 25 
ports of said video devices, and putting the out- 
put port selected, to a video port of said display 
controller. 

21. A computer system according to claim 20, wherein 30 
said selecting means comprises: 

an output buffer provided in each of said video 
devices, for outputting motion-picture data from 
the output port of the associated video device; 35 
and 

means provided in each of said video devices, 
for enabling or disabling the output buffer of the 
associated video device to output motion-pic- 
ture data, in response to an instruction sup- 40 
plied from a CPU of the computer system. 
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